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§42. Pellet-Induced Low Frequency 
Osci I lations 
Ohdachi, S., Toi, K., Yamamoto, S. (Dep. Energy Engi-
neering, Nagoya U niv.) 
Hydrogen ice pellet injection has been suc-
cessfully utilized for particle fueling of LHD. With 
the help of sequential injection of pellets, typi-
cally five in sequence, we can reach an operational 
regime with fairly high electron density, in excess 
of 1 x 1020m - 3 . The highest perfotmance of the 
LHD plasma is achieved in this regime, where the 
density is being slowly decreased from its maxi-
mum value and the density profile is being tran-
siently peaked. It is important to study the pellet-
plasma interaction in order to optimize the ice pel-
let injection scheme. 
Using a soft X-ray (SX) detector array sys-
tem, low frequency oscillations immediately fol-
lowing the pellet injection into NBI-heated plasma 
have been found on LHD. These oscillations are 
characterized as follows: (1) They are in response 
to the pellet injection and do not affect plasma 
transport. (2) They start about 0.5 - 1.0 ms af-
ter the pellet injection, in the frequency range 250 
- 500 Hz, and persist for 5 - 10 ms. (3) Their 
toroidal I poloidal mode numbers are nlm = 111. 
The peak of the oscillations is located in the periph-
ery (p = 0. 7 rv 0.9), just inside the rational surface 
t rv 1. ( 4) The frequency of these oscillations is in-
dependent of the magnetic field magnitude, while 
the frequency is slightly decreasing with the in-
crease in the target plasma density just before the 
injection. (5) The oscillations are not always ob-
served after injecting pellets into the plasma; no 
clear criterion for their appearance, e.g. the size or 
the speed of pellets, the conditions of target plasma 
and so on, has been found. ( 6) The oscillations 
are observed only in the SX signals and not in the 
electron density measured by the FIR interferome-
ter. Therefore, the observed SX oscillations may be 
caused by oscillations in the electron temperature 
and/or impurity concentration. 
The physical mechanisms behind these oscil-
lations are not yet understood. We will continue to 
investigate the cause and the mechanism of these 
oscillations. 
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Fig. 1: Time evolution of SX radiation, Ha and 
Bremsstrahlung signals when a pellet is injected. 
Slow oscillations are observed 0.5 rv 1 ms after the 
ablation of the pellet. 
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Fig. 2: Radial profile of rotational transform, 
fluctuation ampritude, relative phase. 
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